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(54) ENCODING METHOD AND RECORDING AND REPRODUCING DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED:To obtain a record code 
whose distance between codes is long and also which 
has a short run length by receiving M-bit data and 
generating an N— bit code word in which a continuous 
number of one in a code word string is a 1st prescribed 
number or less and also a continuous number of zero is 
a 2nd prescribed number or less. 
SOLUTION: A magnetically recording and reproducing 
device 100 records data outputted from a host device 
1 1 0 such as a computer on a recording medium 1 50, also 
reads data recorded on the medium 150 and outputs it 
to the device 110. And in a digital signal decoding device 
180, an encoder 120 and a decoder 185 uses the next 
code. A code recorded on the device 100 usually 
consists of 8-bit data that is called 1 byte. For instance, 
when 2 bytes 0 6— bits) data is converted into on 17-bit 
record data, a code word in which continuous zeros are 
10-bits at largest in any part of the code and also 
continuous ones are 3-bits is configured. 
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[&f<FM#©3gH] 

JilBM t* v h <D7-5> 0 . 

-hfBft^igt: >;/ h^iJKfettS 1 ©»M&#|[I 1 ©f3f£© 
^KJ^TTSD, A^±IB^l§tf-> h?iJC43ttS-fe*n 
©g3£2&#M2©m£©&L«TT&3±fBNt:y h© 

[M*3S2] HulBtt*3SHClB«£©^^b*S^i3^ 
T. 

m^ittst\rzftmis<Dm±iiL%i£.zfmT®:<o¥v hmz 

— 5^JLE#*I»©*I*T*»«#K:*V»T, ffi 1 ©«F* 
B©Ttttfy M::*tt*l ©*««*** 2 -C*0. *»"PJB 

•ft, m©»*»©Tffi3i;v hfcV»LttJS2©«F* 

§§©_H4 3 h^-T^T 1 T&£ft-5§-tf©*fl#-ftfc>-tt 
tC^&L. JBliJB2©«F#B©»«lfr«*«'fc*^T 

1 ©»***« 3 erFt-r*::*. zw&t-tzftmtt 

[§fS;RJg5] Mtfy h©x— ^$Nt'»; h©«F#IS(C^ 
-hE«F^ffc«tt. ±EMhfy hWy-^SftttUlt). ± 

Kft-SHSt??/ hWc.&tt* l ©a&gc**^ l ©Eif5£©» 

%lftftd(£ 2 ©0rJg©RL£TFT?**±EN f y h ©ft 
*»*3B£T<5 if *EflHf±£«. 
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£itt**fT3S«l;:MU #tcx-^©^^tt«-^ 
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a) ©2ii^^-«+2. +1, 0, -1, -2 (**Vi 
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3 SIC, -f >A-;P7.^^(l-D) (l+D) " 3TtfJl' 
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©3 fit. 5flr2&*t*tt7ffi©fg^?ija>5 1 *5«kt/0© 

[0 0 0 5] t'^h*^«. NttSi <S&&»tf*©tt 
^§§©ffiti^ ; £ , JS«'mi:Lfc^flw2©m- lffcifc 
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;HB-^3 0. X£RSS2 OA^T'-^COI^^-aiL, 
^5^yh*4 0, 'sy H4 0££*.-57 — A3 5, ^ 
0 £^lift£tt5>t*©#^X:3-l';i/ ; E— *4 5, 
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[0 0 12] BftGtK?l£Sfli«7- IhISSSH 6 0 

tt. *xh*©*«fflsa«fc»irr*;fc«>©<>*-- 

7i-fX70, 1" — 7x-fX7 0©Altl**i»t 

580, ?^3>85, U-K7-f h7>y50i^© 
«^ft«Hrr*«*Ha8IItt9 0. XhT^hVP^-^ 3 

-r ji^-^4 5 swraaw xn-r;^— ^*iJi«iHiK 

9 8 

[0 0 13] *89J©j^**ft£&-&tt*LEflk • S^SI 
B©{S-f©8itft©«lB&£. 0 2 £#H8LTI&BJ-r-5«, & 

[0 0 14] BJltER • Mill 0 011 n>hfj.- 

^^co^hggi i o*^ats^^nfcx-^<&iBis4S 
#150 fcE*-r* i 5 o ce&£ 

tlfc^-^fctt^aib*;* h=£@l lO'vtti^T-S. Jl 
^EH • W£1£B 1 OOte, 0i]x«l3 2 \Ztt,-$ &o\Z. 
5*-^*E»Jifl£l 5 0fc«*fcfcfcifr©±ffifcWj5ft£ 



IT. ft^bSi 12 0. 7>/130, KtfS^&a-'N 

^huosia, £e>tc. x-*Si*-tBb©fc»e>©± 

g&HUSiLT. Si^IRO^y F 1 6 0. -fUT>-f\ 
7 0. ry^JKI^g^gll 8 0. ffi^gg 1 85, 5 
yrx5-ITIElHl8S 1 9 0 *«*.Tl»*. 

[0015] *%Bj*tiiffl$n^x> s ^;ni^a^B 

18 0IC*3^T, &»5VX^©E^i*#l 5 0^5 
^❖TxD'vy H 1 6 0K<£-3TS^tB£n*:«€te, ^ 
l/7>yi 7 Ofc.koT'flMBStl&fct. 7^M2 0 
0fcJ:oT*JII«y'fX*«l**StlS. iSJlSty-fX** 
l^5S$nfeS^«^«. ADC (7tD^/ri'^« 
MS) 2 1 OKJc^T^i^JMf^tCg&Snfcifei:. 
^ftlH]gS2 2 0\Z&-z>T®.n<DtzSb<Dmttf?Tt)tlZ. 
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-5. **tt«T?tt. 2/W h (16 h) O^-t?* 
1 7 bfy hCfB^^-^lC^-TS. 
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S*l 0 h'y hT-S>0. L*»%> 1 ©XMtt**3 \*v V 

#3lfy hiftttTiateftflFU «F*©**-rtt 1 tt« 
±2 \*v hL*»3i«L!tev»fr*i, 1 0J»jfclc«iftL 
Tfff^«titi:ll3l;^tl 9 3«©«F*£fc*. B 
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[0 0 2 0] 

(i) ifesi*»6o©att**4ejsiT- nm 

(ii) flsSW»&0©a«**3«£tT 179ffl 

(iii) *W*»6 0©iitt*«2«£i[T 16611 

(iv) $fc»a>5 0©ii«W«lfi£lT- Hlfl 

(v) & i ©att4t 1 m i 520 

(vi) 5fcW#t0 lOOfil 

(vii) 5feffldU 1 0 2m 

£t±0 7 l««)Wf^* ft*^h*T 7 > W > 1 0 
£TF©W5 fi^TTtt. ±fB©7«?i©^^ 
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[0 0 2 1] 5>U>^**1 0 RTT$> 0 * ^feslch* 

CK. ( ) t ( ) CDIBCDR^ttl 6 Kyhftl 7 
[0 0 2 2] 



(a) (l')O(i) 

(b) (OOOOOOOO)O(iv) 
Ov') 0(00000000) 

<c) (10000000)00 ii) 
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186-212 
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40-499 


0- 40 


213-253 
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40-440 




40-440 


41- 81 


213-253 


(f) 


#41-481 
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40-440 


213-253 


0- 40 


(f) 


4fO-«40 
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#41 -981 


213-253 


41- 81 


<f) 


4(41 -#81 
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#41 -#81 


m\) U- 8! 


264-2bb 


U)J 


flU 
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#b2-#192 


B2- 89 


213-253 
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#52-4192 
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#0 


B2- 99 


254-255 


(c) 


41 
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#27-#192 


100-103 


213-255 


CO 


#27-4192 
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#1 


100-103 


186-212 


Cd) 


#14-4192 
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#1 #3 


254-255 


0- 81 


(d) 


112, #3 
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#14-#192 


213-253 


82- 99 


Ce) 


#4. #5. 46 
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47-4192 


254-255 


82- 99 


(6) 


#7-4192 
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#4, #5. #6 


213-255 


100-103 










186-212 


100-103 
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[0 0 2 8] ^^3^X7^11 &3\Z&t>-T&5 
\zm 0 <D"r—i> \zn 0 (Dft^m (c) S#J *) ttftZ>. 
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2446 4 
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?ffO#f 



#0_byte 


#1Jjyte 




#0_byte cfaiCMf v 


h #1_by^e 


0- 81 


2S4 


IcJ 
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#1 


0- 81 


255 


CO #109-#190 
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#1 


254 


0- 81 


CO 


#1 
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#27-#108 


255 


0- 81 


Cc) 


#1 
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#109-190 


82- 99 


2l3-2bb 


(bj 


#0 


u — 


#Mh»IU2 


100-103 


186-255 


(b) 


#52-#192 
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#0 


213-255 


82- 99 


Cd) 


#14-#192 
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82. #3 


186-255 


100-103 


Cd) 


#2. #3 
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#14-4192 






Ce) 


#4. #5. #6 
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47-4192 






Ce) 


#7-#192 
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#4.45. #6 
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[0 0 3 0] ^Hl4Xf7^T11 $t4\Z.&t>?&*> 
\Z, SO (Dy*— & \zm 0 <Dftm%(D v % Cd) £f !l 0 ttH 

So 
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[0 0 3 1] 
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byte 



[0032] mwzm 
3 \zm v cox- * k» o <onm% (b) t (e) ««g o 



W- 9b 


213-255 


Idj #2, 43 
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814-45V 


96- 97 


213-255 


Cd) #2. 43 


0 


#57-499 


98- 99 


213-255 


Cd) #2. 43 


0 


4100-4142 


100-101 


186-235 


Cd) WZ #3 


0 


#143-4192 


213-255 


94- 95 


Cd) #14-456 


0 


4Z*3 


213-255 


96- 97 


Cd) #57-#99 


0 


#2. #3 


213-255 


98- 99 


Cd) #100-4142 


0 


42. #3 


186-235 


100-101 


Cd) #143-4192 


0 


42. #3 


82- 93 


213-2bb 


lb J #U 


"D 


4b2-41S2 


100-101 


236-255 


Cb) #52-4192 


0 


#0 


102-103 


186-255 


Ce) #4-#6 


0 


#7-4192 






Ce) #7#192 
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#4-48 


1392 4 
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h «1_byte 
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81/9-8102 


100 


250-255 


(e) #6 
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#179-8184 


101 


250-255 


(e) #6 


0 


#179-8184 


102 


186-255 


Cb> #0 


0 


#185-8190 


103 


189-255 


(b) #0 


0 


#122-8191 


236-249 


100-101 


(e) #179-8192 


0 


84-85 


250-255 


100 


Ce) SI 79-5184 


0 


86 


250-255 


101 


(e) #185-8190 
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#6 


186-255 


102 


(b) 852-8121 
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80 


186-255 


103 


(b) #122-8191 . 


0 


80 



to o 3 4] a±£* &mt\*aso>&*>\z 

1*£ 0 H5T?tt«F*ft;SfT5*»5 t --^;PH3^»to-a- 

T 2/W hO^-^xO, xl36«ia5^Sbfc^-— tf^— ^ 
©^•aHK******^^ £$J<9ffiy0, ^cfctfylS: 
3ftftfc*£. xO+yO, txl+ylSB^WF^Sr-tn-tnias 

CO 0 3 5] *»^l/(l+D)fc«oT:/U 3-H*fTo 

00110011001100110 
01100110011001100 
11001100110011001 
10011001100110011 

TI4 2 bfy 1***17?* *n^tt< 1 7t*7 hc^^-^ 

...0011,1100... — ... 

...0011,1101... — ... 

...1011,1100... — ... 

...1011,1101... — ... 

«F-^-e±fit2 try h*^iet±T*s*^, 

§Ttt3h*7 h&^U4*2®tt*»±ffi3 XZv hifll 

1 1 tttSfiFf U^feft. If^hftt-^aK, «f*i©» 

Heft 2 "<D*ffl<Olfy h 

...0000,0000... — 
...0000,0001... — 

...0000,0010... — 

...0000,0011... — 

...1000,0000... - 

...0100,0000... -» 

...1100,0000... -> 

W4S2 <D«F*IT±tt4 b!y h*<f^T0T*4»^ 
fg 1 O»}#<0fiTffi3t;^ h&^Ltt£2©#^<D*-t 



(1-D) (l+D^l^/S^^EPRML^V*^-? 1 
tt^Ufc*^ ' 1 100* CDfcfy hW#i*DiIT«F*JSB^ 

«^^aS4"TS. u^i^&t'^ h#l&l*<&«>K:, ffi 
ECD^llHTWF^kSff^^ '1100' (Otfy hA°^->£^ 

[0 0 3 6] 



<R1) 

[0 0 3 7] 

0111,0100... 
0111, 0101... 
1010, 1110... 

1000,1110... (»2) 

[0 0 3 8] S&K, a±<0#fcT«F*Hfc*frr?fc« 

ntC^< 1 7 fcfy b<D^<D±$Ll 0 tfy h**O<0« 
0CQ5>U>^^tt**2 0 tttS. IKD-fcS&ft 

[0 0 3 9] 
0010,1110... 
0000, 1 110... 
0111,0010... 
0111,0110... 
0111,0000... 
,0100,1110... 

.0110, 1110... (8c 3) 

h*fctt»T#3 t'7 h*U 1 1 £tt*»£ttfc<, b 
36^t)»2 0«»i»3 0«»tStttttt^fc*, t:*t: 
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&M<DMy ht:2«lt^b 16/1 7fiF^OtS-5f £ 

[0 0 4 1] W^tSl 2 0«5Iill8*BI6*fflV^TKK 
"T*. 8h*7h (1WF) ©x-^xOtfiiffi*^ 
' (DchBTT) 3 6 0 tlt^3 0 0 KA*3ftS- J*« 
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